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Peripheral nerve blocks remain a well-accepted component of comprehensive anesthetic care. Benefits of peripheral nerve block are improved analgesia, less need for narcotics and other pain medications, decreased recovery room and/or hospital stay, improved mobility and functional recovery after surgery, and improved patient satisfaction.\[[@ref1]\]

Selective obturator nerve block (ONB) was first described by Labat in 1922.\[[@ref2]\] Various techniques of ONB have been described since then.\[[@ref3][@ref4][@ref5]\] ONB is used to provide pain relief in obturator neuralgia, in relief of adductor muscle spasm, associated with hemi or paraplegia among patients suffering from cerebrovascular pathologies, medullary injuries, multiple sclerosis, etc., treatment of painful hip joint conditions and in urological surgery to suppress the obturator reflex during transurethral resection of the lateral bladder wall tumor.\[[@ref6]\] Obturator nerve (ON) passes in proximity to the inferolateral bladder wall, bladder neck, and prostatic urethra. As a result, transurethral resection of bladder tumor (TURBT) in the lateral bladder wall, when performed under spinal anesthesia, may provoke obturator reflex, adductor contraction, and leg jerking.\[[@ref7]\]

TURBT is often performed with spinal anesthesia, but this does not block the obturator jerk reflex. However, ONB in TURBT can prevent obturator reflex to avoid complications such as bleeding, bladder perforation, or incomplete tumor resection.\[[@ref7][@ref8][@ref9][@ref10][@ref11]\]

In our tertiary care center, a large number of patients are operated for bladder malignancies. Most of these patients are elderly with various comorbidities. Spinal anesthesia is preferred over general anesthesia in these patients. However, the ON stimulation during the procedure with subsequent obturator jerk makes spinal anesthesia less popular among our surgeons for this procedure. To overcome the obturator reflex and associated complications, we compared two different techniques of ONB for TURBT to make this procedure safer and improve patient and surgeon satisfaction.
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This prospective randomized, double-blind study was conducted in the Department of Anaesthesiology and Critical Care, Sher-I-Kashmir Institute of Medical Sciences (SKIMS), Soura, Srinagar, Kashmir, during 2014--2016. SKIMS is a 700-bedded tertiary care hospital in the Northern State of Jammu and Kashmir (<http://www.skims.ac.in/>). The study was conducted according to the Declaration of Helsinki (1996) and was approved by the Institute Ethical Committee (SKIMS). After written informed consent, sixty patients having echographic evidence of an endovesical tumor located on lateral and posterolateral wall and undergoing TURBT were enrolled for this study. Most of the patients belonged to the American Society of Anesthesiologists Status II and III category. Patients with Inguinal lymphadenopathy, preexisting ON injury, coagulation disorder, infection or hematoma at injection site, and known allergy to local anesthetic (LA) agents were excluded from the study.

During the preoperative visit, all patients were evaluated and procedure explained. No sedation or premedication was administered. Spinal block with 25-gauge Quincke needle at the L3--L4 or L4--L5 interspace, in sitting position, using 3 ml of 0.5% hyperbaric bupivacaine, was performed to attain anesthesia to T10 level in all patients. Patients were then placed in the supine position with leg slightly abducted (30°) and externally rotated. The inguinal region was prepared with a chlorhexidine 2% solution and the ultrasound (US) probe (5--10 MHz, 50 mm linear transducer, Aloka Prosound SSD-3500SX), under sterile conditions, was used to visualize the anterior and posterior divisions of the ON between the three muscle layers (adductor longus, adductor brevis, and adductor magnus), 2--3 cm below the inguinal crease. Patients were randomized using sealed envelope method into two groups.

Group I (US group): in Group I, 22-gauge, 80 mm stimulating insulated needle was advanced under US-guidance, laterally to medially, to reach the anterior division of ON located between adductor longus and brevis. After negative aspiration, 5 ml of bupivacaine 0.5% was injected. The needle was then withdrawn and redirected toward the posterior division of the ON between adductor brevis and magnus and another volume of 5 ml of bupivacaine 0.5% was injected while the spread of the LA solution was monitored under real-time visualization. Group II (US-NS group): patients received ONB under US-guidance with nerve stimulation-assisted technique. The nerve stimulator that we used in our study was Microcontroller-based nerve stimulator (LCD-GEMI-Model: DSL-007). The needle tip (22-gauge, 80 mm) was first directed toward the anterior division of ON. Nerve stimulator was turned on and stimulation current beginning at 1--2 mA (2 Hz) was delivered to elicit muscle contraction, which was then gradually reduced to 0.5 mA. If muscle contractions were still observed in both the medial aspect of thigh and the sonogram, 5 ml of 0.5% bupivacaine was injected. The current was reduced to zero, and needle was redirected toward the posterior division. Stimulation current was again applied, as before, and when muscle contractions were observed both in the posterior aspect of thigh and the sonogram, another 5 ml of 0.5% bupivacaine was injected. Any needle redirection to reach the end-point for injection was recorded as an additional needle pass. Five minutes after the end of injection, the surgeon who was masked to group assignment entered the operating room to start TURBT and evaluate the motor blockade, which was graded as follows:

0 = Adductor spasm1 = Reduced adductor spasm (50% reduction)2 = No adductor spasm.

The strength of thigh adduction was measured at 5, 10, 15 min (min) after injection, and a score of 2 was considered as a successful block. If spasm persisted after 15 min, the block was classified as failed. The following data was recorded intraoperatively:

Motor block onset time: Time elapsed from the end of injection (time 0) until a motor block score of 2 was reached. Onset time was not recorded in failed blocks (when spasm persisted at 15 min)Motor block success: The number of patients who had a score of 2 within 15 min after block placementBlock performance time: The time elapsed between the start of sonography and needle removal at the end of blockThe ease of approach: Classified according to the number of needle redirections required to accomplish the block as follows:Number of needle passes ≤2 -- EasyNumber of needle passes \>2 -- DifficultNumber of needle passes \>10 -- Failed.Patient and surgeon satisfactionComplications: The incidence of vascular puncture, hematoma, nerve injury, visceral injury, if any, was recorded.

The quantitative variables thus obtained were analyzed using two-sample independent *t*-test, and the categorical variables by using Pearson\'s Chi-square/Fisher\'s exact test. SPSS version 20 (IBM- SPSS Chicago, Illinois) was used for data analysis. *P* \< 0.05 was considered to be statistically significant.
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With reference to age, sex and body weight both groups were almost similar \[[Table 1](#T1){ref-type="table"}\]. Motor block onset was significantly faster in Group II (6.67 ± 2.40) than in Group I (12.39 ± 2.55, *P* \< 0.01) \[[Table 2](#T2){ref-type="table"}\]. A success rate of 90% was achieved in Group II as compared to 76.7% in Group I \[[Table 3](#T3){ref-type="table"}\] with increased block performance time in Group II (4.47 ± 0.73 min) versus (2.10 ± 0.51 min) in Group I (*P* \< 0.01) \[[Table 4](#T4){ref-type="table"}\]. The ease of approach between the two groups was not different \[Tables [5](#T5){ref-type="table"} and [6](#T6){ref-type="table"}\]. A better patient and surgeon satisfaction were seen in Group II with a combination of US and nerve stimulation technique \[Tables [7](#T7){ref-type="table"} and [8](#T8){ref-type="table"}\]. No complications were seen using two different techniques of ONB.
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Peripheral nerve blocks are cost effective anesthetic techniques used to provide anesthesia while avoiding airway instrumentation and hemodynamic consequences of general anesthesia. Patient satisfaction, a growing demand for cost-effective anesthesia, and a favorable postoperative recovery profile have resulted in increased demand for regional techniques.\[[@ref12]\]

A well-accepted peripheral nerve block technique involves US-guided placement of LA adjacent to anatomic structures with known perineural proximity (e.g., fascia and vasculature).\[[@ref13][@ref14][@ref15]\] Nerve stimulation techniques rely on the needle tip being directed towards the nerve itself and are particularly useful when a nerve is difficult to image sonographically. The ON is one such nerve that can be both, difficult to stimulate electrically and image sonographically.\[[@ref16]\] Stimulation of the ON by electric current during TURBT causes sudden jerk (obturator reflex) due to contraction of adductor muscles. This may lead to bladder perforation or deep cut causing profuse bleeding. This may also result in incomplete resection of the bladder tumor and dissemination.\[[@ref7][@ref8]\]

Use of general anesthesia with muscle relaxants, ONB, superficial resection with low current, and cutting with bipolar resectoscope are different procedures which have been reported in literature, to prevent the adductor jerk and associated complications.\[[@ref17][@ref18][@ref19][@ref20]\] Different approaches for the ONB have evolved in the last decade. Recently, US-guided interfascial injection was proposed as an alternative method for performing an ONB, before\[[@ref21]\] or after the division of the ON.\[[@ref22]\]

Till now, limited studies have been undertaken to compare US-guided and nerve stimulation techniques to perform ONB. The present study aimed to compare the ONB characteristics and success rates, performed under US-guidance with (Group II) and without nerve stimulator (Group I), after the division of ON, in patients undergoing TURBT. Both the groups were homogenous with reference to age, sex and body weight. Motor block was assessed at 5, 10 and 15 min, from the time of injection of LA. The onset of motor block was faster in Group II than in Group I (*P* \< 0.05). Manassero *et al*.\[[@ref16]\] conducted the first study to compare interfascial injection versus a neurostimulation-assisted ONB, under US-guidance. They found a similar motor block onset time with US group (7.2 ± 3.6 min) and USENS group (6.2 ± 2.1 min). This was in contradiction to our study. The rapid onset of action in Group II, in our study, could be attributed to precise administration of LA around the nerve. Taha.\[[@ref23]\] in his study evaluated a proximal US-guided ONB technique using an interfascial LA injection and reported a median motor block onset time of 4 min (95% confidence interval, 3--5 min). Successful motor block defined in our study as a motor block score of 2 at 15 min of injection of LA, was achieved in 23 out of 30 patients in Group I, and 27 of 30 patients in Group II with a success rate of 76.7% and 90%, respectively. However, the difference was statistically insignificant. Out of failed block cases, four patients in Group I and one patient in Group II had a score of 0 at 15 min. General anesthesia with muscle relaxant had to be administered in these cases. Rest of the failed cases had a reduced adductor spasm (score of 1 at 15 min), and the surgical procedure was completed under regional anesthesia after decreasing the current of electrocautery. Failures encountered during the procedure may be attributed to poor US visibility of nerve (in US group), anatomical variability of the ON, and inadequate diffusion of LA (in both groups). Min *et al*.\[[@ref24]\] in their study using nerve stimulator to perform ONB achieved an overall success rate of 95.4%. Bolat *et al*.\[[@ref25]\] using nerve stimulator for ONB, reported a success rate of 88.6%. The observations of above studies were in congruence to our study.

The mean block performance time in our study was 2.10 ± 0.51 min in Group I and 4.47 ± 0.73 min in Group II. This difference was statistically significant (*P* \< 0.05). Our results are in congruence with Manassero *et al*.,\[[@ref16]\] who observed a longer block performance time in the USENS group than in the US group (3.0 vs. 1.6 min) while performing ONB. An almost similar time of 2 min has been reported by Sinha *et al*.,\[[@ref22]\] in their study, using US-guided ONB without nerve stimulation.

In our study, we could not find any difference in the number of needle passes between the two groups as was also noted by Manassero *et al*.\[[@ref16]\] While evaluating the efficacy of US-guided ONB in transurethral surgery, Thallaj and Rabah *et al*.\[[@ref17]\] found an appropriate patient and surgeon satisfaction. In our study, patient satisfaction was found to be 86.7% in Group I compared to 96.7% in Group II whereas surgeon satisfaction was found to be 76.6% in Group I and 90% in Group II. Complications resulting from poor nerve blockade and subsequent adductor jerks have been reported in many studies.\[[@ref11][@ref16]\] However, no complications were seen during our study as also reported by many other studies comparing blind, US-guided, and US nerve stimulator-guided ONB for transurethral surgery.\[[@ref17][@ref16][@ref26]\]
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The results of our study suggest that ONB along with spinal anesthesia is a safe and reliable technique for prevention of obturator jerk during TURBT resulting in good patient and surgeon satisfaction. Although both techniques are safe and easy to perform; however, nerve stimulation as an adjunct to US results in a faster onset of block with a higher success rate.
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